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earned patent term adjustment. See 37 CFR 1.704(b). 
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4) E3 Claim(s) 1-20 is/are pending in the application. 
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9) Q The specification is objected to by the Examiner. 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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Priority under 35 U.S.C. § 119 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
a)D All b)P Some * c)D None of: 

Certified copies of the priority documents have been received. 
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DETAILED ACTION 

Restriction/Election 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-7, 9-13 and 15-20, drawn to a method, classified in class 
205, subclass 104. 

II. Claims 8 and 14, drawn to a product, classified in class 428, 
subclass 620. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions I and II are related as process of making and product made. 
The inventions are distinct if either or both of the following can be shown: (1) that 
the process as claimed can be used to make other and materially different 
product or (2) that the product as claimed can be made by another and materially 
different process (MPEP § 806.05(f)). In the instant case a semiconductor 
device can be made using other plating techniques such DC plating without any 
pulsed deposition steps. 

Because these inventions are distinct for the reasons given above and 
have acquired a separate status in the art as shown by their different 
classification, restriction for examination purposes as indicated is proper. 

During a telephone conversation with Tina Chen on October 3, 2005 a 
provisional election was made without traverse to prosecute the invention of I, 
claims 1-7, 9-13 and 15-20. Affirmation of this election must be made by 
applicant in replying to this Office action. Claims 8 and 14 are withdrawn from 
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further consideration by the examiner, 37 CFR 1.142(b), as being drawn to a 
non-elected invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) 
if one or more of the currently named inventors is no longer an inventor of at 
least one claim remaining in the application. Any amendment of inventorship 
must be accompanied by a request under 37 CFR 1 .48(b) and by the fee 
required under 37 CFR 1.17(1). 

Claim Objections 

Claim 7 is objected to because of the following informalities: Claim 7 
shoudidepend from claim 1, not claim 11. Appropriate correction is required. 

Claim Interpretations 

Regarding the limitation in claim 15, where the second cavity is unfilled 
after forming the first conductive layer, the examiner would like to clarify the 
meaning of the word "unfilled". "Unfilled" can mean either "empty" or "partially 
full". It is the examiner's position that in this case, the word "unfilled" should be 
interpreted to mean "partially full". 

•Regarding the last limitation of claims 1 , 9, and 15, where the second 
conductive layer has a planar portion over both cavities, it is the examiner's 
position that "planar" should be interpreted as "substantially planar", as recited in 
the preamble of each claim. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for patent or 
(2) a patent granted on an application for patent by another filed in the United States before 
the invention by the applicant for patent, except that an international application filed under 
the treaty defined in section 351(a) shall have the effects for purposes of this subsection of an 
• application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

Claims 1, 2, 4, 5, 7, 9, 10, 15- 18, and 20 are rejected under 35 
U.S.C. 102(e) as being anticipated by Dubin etal. (US Patent No. 6,432,821) as 
evidenced by Uzoh et al. (US 2002/0061 71 5). 

Regarding claims 1, 9, and 15, Dubin etal. '821 teach a method for 
electrbchemically filling cavities on a wafer surface comprising: 

■ applying a first cathodic current to form a conductive layer on the wafer 
surface (see Figure 7, element 706). The conductive layer is formed over a 
first and second cavity where the first cavity is smaller than the second cavity 
and both cavities are less than 10 microns in width (column 5, lines 11-27). 

■ treating the surface of the conductive layer by applying a pulsed current (see 
Figure 7, element 710) 

■ applying a second cathodic current to form a second conductive layer over 
both cavities. 
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Regarding claims 9 and 15, the first conductive layer would inherently fill 
the smaller cavities while leaving the larger cavities partially filled as evidenced 
by Uzoh et a/., because Uzoh et al. teach that when plating a wafer with different 
size cavities, the smaller cavities become filled before the larger cavities 
(paragraph 5). Regarding claim 1 , the surface of the conductive layer over a 
filled cavity is inherently substantially planar, as evidenced by Uzoh et al. (Figure 
1b). 

Regarding claims 2, 17 and 18, Dubin etal. '821 teach that the step of 
treating comprises an anodic pulsed current (see Figure 7, element 710). 

Regarding claim 4, Dubin et al. '821 teach that the advantage of their 
method is that the height of humps over small features is reduced (column 6, 
lines 47-49). 

Regarding claims 5 and 10, Dubin etal. '821 teach that the cathodic 
current comprises a DC voltage (see Figure 7, element 706). 

Regarding claim 7, Dubin etal. '821 teach that the steps of applying 
current and treating the surface are repeated until all cavities are filled (column 5, 
lines 39-60). 

Regarding claim 16, Dubin etal. '821 teach that the step of applying the 
cathodic current includes a rectangular waveform (see Figure 7, element 706). 

•Regarding claim 20, Dubin ef al. '821 teach that the conductive layer is 
copper (column 5, lines 4-11). 


Claim Rejections - 35 USC § 103 
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The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 1 02 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

Claims 3, 6, 11-13 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dubin etal. '821 evidenced by Uzoh etal. as applied to 
claims 1 , 9 and 15 above, and further in view of Dubin et a/. (US Patent No. 
5,972,192). 

Dubin et al. '821 and Uzoh et al. teach the features as previously 
described. However, regarding claims 3 and 19, these references do not teach 
that the pulsed current comprises cathodic current. 

Dubin et al. '192 teach a method for plating wafers comprising DC 
cathodic current followed by cathodic and anodic pulses; i.e., forward-reverse 
pulse plating (example 3). It would have been obvious to one of ordinary skill in 
the art at the time of the invention to modify the method of Dubin ef al. '821 in 
view of Uzoh et al. by applying cathodic pulses as disclosed by Dubin et al. '192 
because Dubin etal. *192 teach that forward-reverse pulse plating results in 
voidless filling of trenches with large-grain deposits (column 8, lines 45-50). 

Regarding claims 6 and 11, Dubin etal. '821 and Uzoh etal. do not teach 
that the cathodic current comprises an AC waveform. 
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Dubin etal. '192 teach a method for plating wafers comprising forward- 
reverse pulsing (example 2). The forward (cathodic) pulses comprise an 
alternating cathodic current, which is then followed by anodic pulses. It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
modify the method of Dubin et al. '821 in view of Uzoh et al. by applying an 
alternating cathodic current as taught by Dubin et al. '192, because Dubin et al. 
'192 teach that forward-reverse pulse plating results in voidless filling of trenches 
with large-grain deposits (column 8, lines 45-50). 

Regarding claims 12 and 13, Dubin et al. '821 and Uzoh etal. do not 
teach that the step of applying a pulsed current includes a plurality of anodic 
pulses or that the pulses are approximately 1 sec in duration. 

Dubin etal. '192 teach a method for plating wafers comprising forward- 
reverse pulsing (example 2). There are a plurality of reverse (anodic) pulses. It 
would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the method of Dubin et al. '821 in view of Uzoh et al. by 
applying a plurality of anodic pulses as taught by Dubin etal. '192, because 
Dubin et al. '192 teach that forward-reverse pulse plating results in voidless filling 
of trenches with large-grain deposits (column 8, lines 45-50). Furthermore, 
regarding claim 13, it would have been obvious to one of ordinary skill in the art 
to optimize the duration of the pulses, because the length of the anodic pulse 
determines how much copper is etched away, and is thus a result-effective 
variable. See MPEP 2144.05 MB. 
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Conclusion 


Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Nira S. Birenbaum, Ph.D. whose telephone 
number is (571) 272-8516. The examiner can normally be reached on M-F 8:00 
am -4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Roy King can be reached on (571) 272-1244. The fax 
phone: number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 


ROY KING f 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 1700 
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